Cytochrome P-450 dependent ethanol oxidation. Kinetic isotope effects and absence of stereoselectivity.
Deuterium isotope effects [D(V/K)] and stereoselectivity of ethanol oxidation in cytochrome P-450 containing systems and in the xanthine-xanthine oxidase system were compared with those of yeast alcohol dehydrogenase. The isotope effects were determined by using both a noncompetitive method, including incubation of unlabeled or [1,1-2H2]ethanol at various concentrations, and a competitive method, where 1:1 mixtures of [1-13C]- and [2H6]ethanol or [2,2,2-2H3]- and [1,1-2H2]ethanol were incubated and the acetaldehyde formed was analyzed by gas chromatography/mass spectrometry. The D(V/K) isotope effects of the cytochrome P-450 dependent ethanol oxidation were about 4 with liver microsomes from imidazole-, phenobarbital- or acetone-treated rabbits or with microsomes from acetone- or ethanol-treated rats. Similar isotope effects were reached with reconstituted membranes containing the rabbit ethanol-inducible cytochrome P-450 (LMeb), whereas control rat microsomes and membranes containing rabbit phenobarbital-inducible P-450 LM2 oxidized the alcohol with D(V/K) of about 2.8 and 1.8, respectively. Addition of FeIIIEDTA either to microsomes from phenobarbital-treated rabbits or to membranes containing P-450 LMeb significantly lowered the isotope effect, which approached that of the xanthine-xanthine oxidase system (1.4), whereas desferrioxamine had no significant effect. Incubations of all cytochrome P-450 containing systems or the xanthine-xanthine oxidase systems with (1R)- and (1S)-[1-2H]ethanol, revealed, taking the isotope effects into account, that 44-66% of the ethanol oxidized had lost the 1-pro-R hydrogen.(ABSTRACT TRUNCATED AT 250 WORDS)